The Kyoto Protocol's Clean Development Mechanism (CDM) has experienced a rapid growth.
Introduction
Although the Kyoto Protocol's Clean Development Mechanism (CDM) has experienced a rapid growth, CDM performances are uneven across the CDM host countries. Both China and India hold remarkable shares in the international CDM market. Latin American and Southeast Asia are also active in the CDM practice. Central Asia and the Caucasus region have participated fairly as well. However, African countries have been largely left behind. The performance of a CDM host country can be influenced by various factors, including attractiveness to foreign investment, stage and momentum of economic development, energy and carbon intensities of the economic body, share of carbon credits from high Global Warming Potential (GWP) GHG in the CDM practices, and domestic CDM governances.
The countries' attractiveness and economic development are relevant factors, because the CDM project is in principle a kind of Foreign Direct Investment (FDI) (MDSP, 2001), which requires "stable political regimes, strong legal environments for contracts and proven enforcement capabilities, macro-economic stability, availability of pools of skilled workers, institutional capacities and other sources of human capital (Ellis, et al., 2007) ." Olawuyi (2009) argues that the distinct differences of "economic, social and administrative conditions among developing countries" determine the uneven attractiveness of the CDM host countries. A World Bank report holds that a country's size, economic scale, and investment climate all contribute to the CDM performance (Capoor, et al., 2008) . In practice, Schatz (2008) Carbon and energy intensities have also been regarded as relevant factors. Projections have been made that those countries "where the major energy users (e g, power plants and heavy industries) are relatively energy-intensive and inefficient would have the greatest potential for large and cheap CDM projects" (Jotzo, et al., 2002) and are likely to have a "relatively large share of the CDM market" (Gupta, 2003) . Gupta (2003) further inferred that China and India would "play an important role" in CDM practice, due to their coal-based energy structure, that is, carbon intensity of energy. Moreover, together with GDP per capita and population, carbon intensity of energy consumption and energy intensities of GDP are components of a country's entire CO 2 emission, which factors are also known as Kaya identities (Kaya, et al., 1997) .
Among the GHG regulated by the Kyoto Protocol, several non-CO 2 GHGs have high GWP (IPCC, 1996) . Consequently, large shares of carbon credits (Wara, 2008) can be produced by reducing the non-CO 2 GHG at relatively lower costs (Zhang, et al., 2010) , which are more attractive to investors. These carbon credits result in a windfall for the countries hosting these projects (Schatz, 2008; Schroeder, 2009) . In this sense, it is reasonable to suspect that the share of high GWP GHG may influence the performance of a CDM host country (Song, 2010).
Moreover, domestic CDM governance made especially for promoting CDM, varying in different countries (Fuhr, et al., 2009) , are usually remarked and presumably regarded as an important factor influencing countries' CDM performances. Theoretically, the concepts of "capacity building" and "institutional building" are usually advised as the solutions to improve the performances of CDM host countries (Zhang, 2009; Gupta, 2003; Morera, et al., 2003; MDSP, 2001 ), where capacity building refers to raising the awareness, strengthening the market confidence and providing necessary technical support, and institutional building refers to streamlining the application procedures of the CDM projects and imposing national requirements on CDM projects considered by the national government as helpful to domestic development.
Zhang (2009) firmly regards capacity building as one key reason for China's success in CDM and makes it a recipe for other CDM host countries with modest performances. Interestingly, the capacity building had started in African countries (Dayo, 2005) even before China entered CDM market, but the progress in these countries was still modest until very recently. 
Methods
Methodologically, the positive law and economic discipline is employed, which relays on the result of objective and systemic economic analysis to explain why the performances of CDM host countries are unbalanced. Technically, econometrics is employed to develop regression models so that the actual decisive factors influencing a country's CDM performance can be qualitatively identified. A country's CDM performance is influenced by both general domestic conditions and the specific efforts made in CDM governance, but the latter is hard to measure quantitatively (Song, 2010). Hence, the performance of a country's CDM performance in terms of promoting more carbon credits output is assessed by stepwise measuring and excluding the more measurable factors.
In the following regression analysis, the explained variable is a country's annual carbon credit output from the registered projects divided by the country's land area. The explained variable is chosen for three reasons: the countries' territorial areas vary dramatically and have little applied significance in the policy making; projects waiting for registration have neither any guarantee of registration nor an identical registration rate across countries (Song, 2010); the annual carbon credits output, rather than the number of CDM projects, are better indicator reflecting the scale of a country's CDM industry, for CDM projects can have different sizes, and have even been bundled in practice.
The explaining variables are FDI per area of land, GDP per capita, growth rate of GDP per capita, energy intensity of GDP, carbon intensity of energy consumption, and the share of the annual carbon credits from high GWP GHG. These variables reflect the widely concerned factors that may influence a country's CDM performances. FDI per area of land is chosen because CDM is essentially a kind of foreign investment, which deserves a direct highlight. Additionally, the CDM performance is measured by per area of land, so FDI is also measured by per area of land.
With these considerations, FDI per area of land, rather than FDI (Song, 2010) or FDI as a share of GDP (Larson, et al., 2007; Dechezlepretre, et al., 2008) , is chosen. GDP per capita, rather than GDP per land area, is chosen, as the former is a more common measurement of a country's static prosperity. The growth rate of GDP per capita is needed to reflect a country's dynamic development. Energy intensity of GDP and carbon intensity of energy consumption are necessary variables, as a country's GHG emission is usually dominated by CO 2 emission from the energy sector. The share of the high GWP GHG in the annual carbon credits output is to reflect the role played by the non-CO 2 GHG. Among the four Kaya (1997) Identities (population, GDP per capita, energy intensity of GDP, and carbon intensity of energy), only population is not included, as it has limited applied significance in CDM policy-making. In addition, should the indicators be correlated, a correlation analysis for all the explaining variables is conducted.
To identify the significant variables that influence the performances of CDM host countries, a sequential model has been constructed. At first, a simple regression was carried out, which takes FDI per square kilometre as the unique variable to explain the annual carbon credits per square kilometre in a CDM host country (Equation 1). The second step took in account of country's general economic conditions, which involves the GDP per capita and growth rate of GDP per capita in the regression (Equation 2). In the third step, carbon intensities per unit of energy consumption was further included, which indicates country's energy structure (Equation 3).
Then, in the fourth step, energy intensity per unit of GDP will be regarded, indicating country's industrial structure in terms of energy intensity (Equation 4). At last, share of high GPW GHG in annual carbon credits was taken into consideration (Equation 5 ). The same analysis is run for another two times, but excluding high value outliers (China, and India) and low value outliers (Lao and Paraguay) respectively, to ensure that the result is robust and advisable to other host countries.
Equation 1
Equation 5 The results of the series of statistical models are used to identify which variables considered above are the most decisive factors for the performances of CDM host countries. The most decisive factors are further employed to build up an equation to calculate the estimated values of annual carbon credits per unit area (Equation 6 ). The ratio between a country's real annual carbon credits and the estimated annual carbon credits per unit area will be calculated by Equation 7 and ranked. These ratios are so made that excludes the generally decisive background conditions of CDM host countries. Apart from the regression result, this study will provide two types of rankings: First type of ranking is based on the expected annual carbon credit output per area of land of a CDM host country, which exclude the influence of the various country sizes; the second type of ranking excludes not only the influence of their land sizes but also the influences of other decisive background factors that will be identified in the regression analysis.
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Equation 6
Equation 7
Results
The regression equations with different variables included are given in Equations 1-5. A simple regression made to FDI per unit area shows that this variable alone, significant at 1% level, can explain more than 46% (Table 1 : the adjusted R-square) of the explained variable. After adding the GDP per capita and growth rate of GDP per capita, F-tests show that these two variables are jointly statistical significant at 1% level. When the carbon intensity of energy consumption is further added, the adjusted R-square increases another 2%. However, when carbon intensity of energy consumption and energy intensity of GDP are regarded together, the F-test can reject their jointly statistical significance even at 10% level. Neither any combination among the share of annual carbon credits from high GWP GHG, carbon intensity of energy consumption and energy intensity of GDP is jointly statistically significant at 10% level. (Table 2 ). According to the adjusted-R 2 (Table 1) , these three factors can explain about 57% of the annual carbon credits per unit of area. In short, the performance of CDM host countries mainly depends on the domestic economic and investment conditions. Therefore, neither is it fair to assert that African countries completely failed to carry out sufficient capacity and institutional building in the CDM governances.
Figure 2 Ranking of CDM host countries' performances excluding the effluences of the general economic and investment conditions and countries' sizes
The regression analysis without high value outliers (China and India) or without low value outliers (Lao and Paraguay), does not show a significant difference (see Appendix Table 1, 2, 3 and 4), compared with the above result. Actually, without high or low value outliers, the Rsquare is very close to the study with all samples, so are the values of the explaining variables.
Neither does the second type of ranking change dramatically. Hence, the research is robust in this aspect.
Discussion
This research, with a significant and much higher R-square value, has better explained the performances of CDM host countries than the most recent study (Song, 2010), compared to which the samples here are exclusively collected from successfully registered projects, and with a longer time duration (2005) (2006) (2007) (2008) (2009) (2010) . The indicators chosen have been proven as better explanatory ones. However, as this study concerns the economic factors, the technological factors, such as CDM projects relying on different methodologies and technologies, have not been intensely addressed. Nevertheless, neither the energy structure nor the share of non-CO 2 GHG shows as a decisive factor in a country's CDM performance. On the contrary, the strong correlation between a country's CDM performance and its economic conditions supports that the CDM arrangement is market-oriented and prefers countries with the better economic and investment conditions, although it has not evenly benefited all CDM host countries.
This study is a static analysis, however, the CDM practice, though with a relatively short duration, is a dynamic one. Not only new CDM methodologies can be proposed over time, but also can the same methodologies and tools be revised into new versions. For instance, the changing CDM rules on the land use, land use change and forestry (LULUCF) projects may contribute to the projects in this kind, which had delayed its mergence until 2009, save one registered in China, 2006 (Table 3) . Although LULUCF projects hold none or small shares in most CDM host countries, it is very important for countries like Albania and Ethiopia. For the sake of the countries with a special type of potential in the GHG mitigation, when the relevant rules and methodologies can be provided or improved, their performances in the CDM practice can also be enhanced. Moreover, although the economic conditions are decisive, capacity building may still be a relevant factor. Jung (2006) has mentioned that a huge amount of financial resources have been used for Cambodia's capacity building but that this investment has largely been in vain.
However, when the most decisive factors are excluded, Cambodia has performed fairly ( Figure   2 ). Therefore, the role of capacity building should neither be over-exaggerated nor ignored.
Conclusion
Years of CDM practice show that the developing countries did not evenly benefit from the CDM.
This study shows that the uneven performances are mainly attributable to domestic economic and investment conditions, among which FDI is a very influential factor, a similar finding to Song (2010) but directly contradicting to Niederberger (2005). Although previous literature suggested that energy structure (Gupta, 2003) , the share of annual carbon credits from high GWP GHG (Zhang, et al., 2010), capacity building and institutional building of CDM governance (Zhang, 2009) can play important roles in promoting CDM, the present analysis weakens these arguments. Moreover, Song (2010) has suggested a country's total GHG emission as an important factor. This study supports this point, and further shows that it is mainly due to a country's GDP per capita rather than its carbon intensity. Moreover, the analysis also reveals that large countries, such as China and India, which are commonly regarded as leading CDM host countries did not perform as perfect as they seem to be. If the contributions of domestic economic and investment conditions as well as vast national land areas are excluded, neither
China nor India provides an excellent example in promoting CDM. This result suggests that the contribution of the CDM governance in China and India may be exaggerated. Hence, it challenges whether the transplantation of China's or India's CDM governance would be a promising solution to boost the carbon credit output of other CDM host countries. Nevertheless, the capacity building and CDM governance can still be the relevant factors, as long as their effects are not over-expected. In addition, could the relevant CDM methodologies and tools be provided or improved targeting on certain types of projects, it would benefit countries rich in such projects. Generally speaking, the uneven economic and investment conditions has largely determined the uneven performances of the CDM host countries, for the investors rationally prefer countries with better infrastructure and promising prospects, where the GHG mitigation can be achieved more efficiently, this is also, the implication of initial CDM design. In a boarder sense, as is a classic paradox between efficiency and equity, it is contradictory to expect a market-based mechanism like CDM to achieve both efficiency and equity simultaneously without compromising each other, which is the advisable lesson learnt from the CDM for the future climatic policy-making.
Appendix:
Appendix Table 1 Note: the variables with * are taken in the forms of the natural logarithm values.
Appendix Table 3 
